Layered steel fiber structure can effectively improve the flexural strength and toughness of inorganic polymer lightweight aggregate concrete under the condition of less steel fiber content. The flexural tensile strength of steel fiber reinforced inorganic polymer lightweight aggregate concrete with steel fiber volume ratio of 0.9%, 1.2% and 1.5% increased by 35.44%, 38.52% and 40.03%, respectively. The flexural tensile strength of double deck steel fiber (upper layer 0.9%, lower layer 1.2%) increased by 39.24%. ABAQUS was used to simulate the flexural behavior of layered steel fiber inorganic polymer lightweight aggregate concrete. The finite element model can accurately calculate the bending strength of layered steel fiber reinforced inorganic polymer lightweight aggregate concrete beam, the calculated value of the ultimate load is in good agreement with the experimental results 1 . The flexural strength of concrete is an important index of pavement and bridge deck. Layered steel fiber reinforced concrete (LSFRC for short) is a certain thickness of concrete within steel fiber, and the rest is plain concrete. LSFRC can be obtained with steel fiber reinforced concrete with similar flexural strength, and greatly saves the cost by using small amount of steel fiber. Based on layered steel fiber reinforced inorganic polymer lightweight aggregate concrete (LSFIPLAC for short), the tensile strength and toughness also can be improved with lower cost [1] [2] [3] [4] .
SPECIMEN MIX RATIO
show the mix ratio of specimen. Specimen size is 100mm×100mm×400mm, and table II shows the volume fraction of steel fiber.
EXPERIMENTAL RESULT
Basic mechanical properties of inorganic polymer lightweight aggregate concrete (IPLAC for short) for 28 days are shown in table III. Table IV . The load displacement curve is shown in figure 1 . ( )
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The compressive stress-strain curve of steel fiber reinforced concrete can be used in Guo Zhenhai model [5] . 
1.7 IPLAC yield stress inelastic strain relationship is shown in Figure 1 . The damage factor inelastic strain relationship of IPLAC is shown in Figure 2 . The material parameters of LSFIPLAC middle layer steel fiber layer adopt the stress-strain relationship of steel fiber reinforced concrete, and the formula is the same with that of IPLAC.
FINITE ELEMENT SIMULATION
Finite element model of specimen are shown in Figure 3 . 
CONCLUSIONS
Layered steel fiber structure can effectively improve the flexural strength and toughness of inorganic polymer lightweight aggregate concrete. The flexural tensile strength of LSFIPLAC with steel fiber volume ratio of 0.9%, 1.2% and 1.5% increased by 35.44%, 38.52% and 40.03% respectively. The flexural tensile strength of double deck steel fiber increased by 39.24%. The results of finite element simulation are in good agreement with the test results.
